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(71) We, ERdiVlU- ES HALO- 
ZATTERVEZO VALLaLAT of 3 
Szechen yi rakpurt , 1054 Budtipes!, 
Hungary/ :x body corpotaic organized 
5 under the lawn of Hungary, do hereby 
declare the inycniion, for which w.e pray 
iliiii n piLient .may be granted to us, and the 
m ethod by wh ich i t is^ to -be perfonncd, to 
be particularly d,escnbed in and by the 

I Q foil Q.\v i n g -suv^m.c ri \if- 

Tixc^p/bs|;,ny^\<cfU concprjis a heal 
cxpat)5ion cc^fp^e^ns.itor |iYo^nd;ed wjth n 
rcsiTie^nt lin'fcjLUc \vhi'c;fi serves' f&r 
accojnm'odatinfi the dlspinccmcititii of 

15 pipeline systems and vessels due to 
tc ni p erat ure c h a n ges . 
. Conveying; >valet, 5le;ini,;gas and other 
niiids in pipelines is now \yidely practised 
but a serious-prbblem is caused by the heat 

20 expansion the pipelines, {primarily 
coiis^isting of Steel pipes j irrespecuve of the 
cross-sectional shape thcrcpr. The equation 
for the phe^iiimensional heat -dilation of 
ihermiaj -ex^iinsioji is givi^n by: 

25 Al=cfc>£ii.lo 

where: At is the ehange in the length in 
millinietres, a' is the coefricient of linear 
ihcrnuii expansion in (**C)"^ At is the change 
in IcmperaLure und \^ is the origin sii length 
. 30 5n millimetres". 

From this cqLintSon it can be seen that 
apart from the coefficient of thermal 
cxpaiisiun whicli characterises the material 
the numerieiil value of the change in length 

35 is dclermincd by the tcmperGi urc 
difrexencc a [id the longitudinal dimensions. 
In the case of pipelines, the Ipngitudinal 
ditnenstons ore always sionificani and in the 
decisive majoriiy of cases the temperature 

40 differences cLinnoi be uc^lected elllicr. 

For these rear^ons.. in lechnical practice 
so-called tube compensators have become 
generally used for coinpensaiing the 
Ihermaj expansion.. 

45 The dimensions and output of industrial 
plants has recently increased very 
considerably and .consequently the pipe- 



lines Serving them have also incre^jscd in 
their dinu-nstons and operational 
parameters such as pressure or 
teinpcruture. These hir^e dimensiuiis, such 
as ihe diameter and waji-thiekness, 
combined with temperature oscillations 
due to the cnvirontncni and the technology 
itself as well as (he increasing pressures 
cause an ever more serious rigidity problem 
in pipelines due to thertiial ^cx^pansion. 

The injcre'a^^ in 'd8,?4ite4^|[and^" jv^all 
thickness ciSlT;giises th#V^?!l^tf ol^tjfe 
!ine^ yet aC the same tiMe ync fuis to alio v/ 
for and permit at all times displacements- 
due to thermal expansion to occur rn order 
lo alleviate' damaging stresses in the 
pipeline. The daniagc could also occur in 
apparauis cotjpljed to the, pipeline. 

Hitherto, two methods have been used 
singly or in combination to try and solve 
thi^ problem, 

1 . A suitably resilient cbristrnction of the 
track or line according to the sb^dallcd 
expansion loop principle. 

2. The insertion int^ the track or line or 
compensators which afc coh'sidcrably more 
resilient than the. ba$ic pipes. 

It is a . condition of ulTlissitiQin of the llrst 
method that there should be sufficient 
space id accommodate the displacements" 
or in other words that these displacements 
should not encounter technblggical 
difficulties. One Should also mention that 
when conveying liquid media such as hot^ 
water or oil' this construction sigfiiilcantly 
increases the required pumping capacity.. 

In the second method several different 
types of compensator have been used. 
Amongst these arc the so-called lenS- 
compensators which arc described in detail 
because they are the most widely used. 
When larger pressure gradients occur, and 
when the medium conveyed is chemically 
aggressive or dangerous primarily this type 
uf> used. However, the comments below are 
also valid t'or the other types. 

The main advantage of lens 
compensators is that .they have a relatively 
Small space requirement, their resilience is 
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better by an order of magnitude, resulting 
in a significantly lower reaction force. 

For these reusans, the use of lens 
cojiipejisatui^s li> now vt:r\^ widtispreud for 
fjO\vca>>iuiiun pipciincb. since in til 15 fiejd 
nne finds simultaneousiy large dimen.sions, 
brgc Icrnperalure differences and iurge 
pressures, nnd also in this context, ihe 
civailabiiity of space is rcSaiively resiricled 
because of :hc bseh construction costs. As 
has been shown by computer investigations 
on models in the U,S»A, the use nf lens 
cotiipensiilors in power Jitntions can resull 
in sij^nificant savings by compurison wkli 
irudiiitiKul expansion Icup systems, 
parliculfirly because of 5o\ver consiractinn 
and invcsLment costs. Tlieir other 
technological advantages justify their 
imsiallaijons in other cases also. 

Three main types of lens compensators 
are known: 1. axial; 2. tapped or pinned; 
and 3, Hnkape. 

These types can be found in she catalogues 
of the better known manufacturing companies 
.such as Franz Wagner t& Company, 
fndufiirie Werke of Karlsruhe, and 
Therrroscl. The axiaJ type- makes use of the 
fundamental property' of the deformation 
clement of the lens compensator. This is the 
simplest way of using the principle of 
operation. Us disadvantage however is that 
it rciultb in reaction forces which are 
proportional to the operaitonat pressure 
«nd to the square of the diameter of the 
pipe. For instance, an axial lens 
compensator installed In a pipeline of 400 
mm noiiiinal diameter exerts a reaction 
force of 10,000 kp at an operational 
pres.sure nf 5 uimospheres; this also means 
that ai high pressures of say 20 — 60 
atmospheres, which often occur in 
industrin] praclice, and which are made 
pos'sibic by the manufacturing technology 
of lens coinpcnsaLors, the reaction forces 
arc of a mat^nitude which quite clearly 
exclude ihc possibility of the use of axial 
type in the above -mentioned example of 
size of nominal dicuncler. If one uses a 
larger pipe diameter reaction forceii 
increa.se very rapidly. 

The second type, which is the pjn*type of 
compensaior can be characterised by the 
requirement of a high moment which in 
turn requires lone arm lengths and which 
mrikcs it problematic to forni lines because 
of ii considerable space requirement. The 
thermal expansit?n of the pipelines is i Taken 
up by an angular displacement. It should be 
remarked however that this space 
requircnien: 15 significantly less than that 
for the constructions using expansion loops, 
i.e. wiciioat compensators. The reaction 
forces are still significant. 

The linkage type, also known as the rod 
type* reliably solves the problem* but only 



within the span of the linkage or rod. 
The problems of space requirement 
and reaciion forces arise here also. 
Thii> compensator works in (he same 
way as the pin-type where one is concerned 
with what happens outside the span of ihe 
rod. It is oaly suitable for lateraL i.e. radial 
displacement. Neither the pin-tvpe of 
compensator tior the linkage or rod type 
make if possible for an axial disDlncement 
so take place and rhev can only he used for 
pipelines which include bvoasse^. 

Consequently, due to the considerable 
thermal expansLon ic is very difficult 10 
connect two different pieces of equipment 
by means of one single straight pipe section. 
The large heat expansion and the large 
reuctioPv forces necessitate the construction 
of a frame construction for letis 
compensators of the rod or pin type in 
order to accommodate these large reaction 
force?!. These frame const ructions arc, 
however, axiaih stiff and thus exclude the 
possibility of axial displacement. 

The present invention seeks to provide a 
compensEor for thermal expansion which 
can solve or at least reduce this prohiem 
and combine the advantage of the hitherto 
known constructions without includtng 
their disadvantages, 

tn the expansion compensator accordfng 
to the invention, the fldvatitagcs of the 
frame and of axial displacements are 
combined by inserting at least one resilient 
element inio the linkage. As regards 
displacement, this construcuon 
corresponding to the serial connection of a 
traditional linkage type of compensator and 
an axial type of compensalor in which 
latter, however, only a fraction of the 
reaction force corresponding to the 
reaction forces of the system arises, and is 
equally suitable for lateral and axial 
displacements. However, technologically, it 
offers much more than this and generally 
much more than systems utilising know^n 
types of lens compensators, because it 
eombincii thclr function at a higher level. 

Its operational principle is simple. Its 
specific production co.^^ts arc of the same 
order as those of the lens compensators 
which are already being manufactured. In 
the case of a larger invei>lfncnt unit .such as 
a pipelme system, one can expect 
signincant savings in addition to' the 
technological advantages partly because it 
Is cheaper than the traditional >ysteni» in 
other words it has a higher efficiency and 
therefore fewer units need to be installed 
and it can result in savings in the 
connecting steel pipes a^nd steel 
constructions and pipe holders. 

According therefore to the oresent 
invention, thcrd is provided a iherntal 
expansion compensating device, 
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comprising an uxially expansible and 
contractiblc compensator having a pair of 
spaced apart ends between which an axially 
extending link is connected, said link 
consisting of two coaxial parts between 
which is interposed at least one resilient 
.extensible and coniraclible element to 
allow the axial length of the link to A^ary. 

The accompanying schcmutic drawing 
describes a preferred embodiment of the 
invention in elevation. 

The illustrated ihermai expansion 
compensator consists of so-called lens 
waves I which are axially expansible and 
coniriictible tubular bcltows-like elements 
for accomodating displacements due to 
thermal expansion, ^nd flanges 2 for 
e.nstiring an optinral exertion of forced of 
the system and rods or links 3, each (or at 
least one) being provided with a resilient 
clement 4. A respective connecting elcnient 
5. connects the links 3 to ihc flnnges % The 
resilient elcn^ents 4 may be leaf springs, 
h e I i c a| sp r i ngs or hydritu I ic s p r in g el cm e n b : 

Xhje dejIiDFmatipn ,d^^ 
com pc n s a ton+i^ sc h 
Cvojmtit^^^i^^bvvlQ'S mgin^ ^ 



irom the :tii'feWhiee tnner 
(inierfilif) and .external pressure and 
s€: con dly; from th^^ c^: wh ich aris es by t he 
woi^k done in the icha^^ oF-shape of the 
elements 11 This- ckn be expressed as 
Ijpltovs;* 

where Fj^ is th;^ reacUon force 



the resilient elements 4 or by rcgalaling ihcm 
in operation. 

Thus the force relation of the 
construction can be expressed: 



VVHAT WE CLAIM IS:— 
1 A thermal expansion compensating, 
device, comprising an •.axially expansible 





pressure __ _ _ ^ _ 

from the internal pressure and the so-ealied 
piston diameter, while F^ ^is the force 
arssociated with the deformation of the lens 
or lenses: 

45 Since- in most cases the decisive fraciio?i 
of the rigidity of the contpehsatibn system is 
given ^y the clement F„ it is expedient to 
take up Fp with the links 3 and thijs to 
increase the resilience of the. system. The 

50 demands made on the rcslienl elements 4 
can be^aiisfied by e.g. springs or hydraulic 
ele menus. 

The fraciioiis of the tpial reaction, force 
respectively taken up and transmitted by 
5'5 ^'^tiksi 3'can be adjusted by prcstressinu 



which VIS' intiirBOsed at le one resiheni 
e^tensibleV arid eqiiti:ac:tialc element to 
allow the axial length of the link to var>'. 

2 . A dc vi c^ accgr di ng to c I aim 1 w.h e r c i n 
the or each resilient element is a helical 
spring. ^ 

3. A device According tb claim I wherein 
the or each resilient clement is ^leaf spring, 

4. A' dcvtce-according'to claim 2 or claim 
3t wbereiii <he pr<iach resilient c!e:ment is. 
prcstressed. 

device according to cIeuiii I wherein 
the or, each- re^^^ is a hydraulic 

^Seittent. 

6. A device according to any preceding 
ctaim wherein the force exerted by the or 
each resilient element is conttnuoUsly 
variable. 

7, A device according to claim I 
substuntiany a5 herein described with 
reference to and as shown in the 
accornpanylng drawing. 

T, Z. GOLD & COMF^VNY. 
.Chartered Patent Agents, 
European Patent AUorneys. 
9, Staple Inn, 
London, WCIV 7QH. 
Agents for the Applicants. 
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where the additional symbol F, represerus 
the fores due to the * prestressing of the 
resilient elements 4. 

The above equation's are all of course 
vectorial additions. 65 

\iy using prestressing or by continuously 
changing the stressing during the opcrationj 
reaction forces of the order of 10—50 Mp 
may in principle be rendered zero; in 
practice they can be kept under an upper 70 
limit of I — 2 Mp. These constructions 
provide signilicant technical and economic 
advaniacds for steel con.structions. 
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